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Graphic Analysis of the Tone-accents of the Siamese 
Language.-By CORNELIUS BEACH BRADLEY, Professor 
in the University of California, Berkeley, Cal. 

THE so-called "tones" of certain oriental languages of the 
Chinese type have been not merely stumbling-blocks in the way 
of the practical learner, but puzzles to the scientific student 
as well, because of a lingering uncertainty as to the precise 
quality and definition of each separate tone, and because of 
the irrational or even misleading nomenclature often applied 
to them. As to their general nature, indeed, there is substan- 
tial agreement: They are pitch-variations corresponding to 
such inflections of voice as in most languages regularly accom- 
pany sentence-stress, and serve to distinguish different kinds 
of sentences; as, for example, "He has c6me" (with falling tone 
indicating simple statement), "He has come?" (with rising tone 
indicating question), "He has come" (with compound tone 
indicating incredulity), and so on.' In tonal (pitch-accenting) 
languages, however, these pitch - variations are not used to 
distinguish between sentences of similar form, but between 
individual words in other respects similar. In such languages 
"tones" are elements as inseparable from the enunciation of 
words as are the vowels and consonants which make up their 
articulation. Each word in the language, therefore, has its 
own fixed and inherent "tone," subject only to such variation 
as may be brought about by varying conditions of emphasis 
or speed or nervous excitement. The "tones," in short, are 
pitch- distinctions inherent in words, and necessary to the 
right apprehension of their content or meaning, rather than 
applied to words adventitiously and occasionally, as tokens of 
the modal aspect of sentences in which they occur.2 So far 

I Sweet, A New English Grammar, Oxford, 1898, Part II, ?? 1925 ff., 

pp. 37ff. 
2 Wershoven: pp. 8-9; Frankfurter: p. 18; Bastian: p. 360. 
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all, are agreed; and beyond this there is, of course, substantial 
agreement in the actual practice of all who have really mastered 
the native speech and accent. But in the various accounts 
which such persons give of the several "tones," we have all 
the uncertainty and discrepancy which inevitably attend the 
attempt to determine phonological matters by reference to the 
ear and the subjective consciousness alone. The native scholar 
is here even more helpless than the foreign;-his processes of 
utterance are wholly instinctive, and therefore more difficult 
of analysis. As for nomenclature, when the native tells us 
that a certain tone is "high" or "level," we doubtless have 
some inkling -though a very inadequate one-of what he 
means. But when he tells us that this an " entering" and 
that a "retiring" tone, we are hopelessly at sea. These are 
terms of pure subjective fancy, and have no directive force 
whatever for one who does not already know what they are 
intended to mean. As for the foreign scholar, his "expectant" 
and "anxious" tones are quite as impossible as any invented 
by the native.2 

In thinking this matter over with reference to the Siamese 
language, which is one of the tonal group, it occurred to me 

1 The following are some of the more important references on the 
subject of Siamese tone-accents: John Taylor Jones, Brief Grammatical 
Notices of the Siamese Language, with appendices, Bangkok, 1842; Caswell, 
Treatise on the Tones of the Siamese Language (the manuscript was com- 
posed about 1847, finally printed in the Siam Repository, vol. II, Bangkok, 
1870); D. J. B. Pallegoix, Grammatica Linguae Thai, Bangkok, 1850 (this 
work has been frequently quoted and followed by later writers; a special 
feature is Pallegoix' attempt to represent the "tones" by musical notation); 
D. B. Bradley, Elementary Tables and Lessons in the Siamese Language, 
Bangkok, 1875 (this is the date of my copy which is the eighth edition; 
the book is printed in Siamese throughout); A. Bastian, Ober die 
siamesischen Laut- und Tonaccente, in Monatsberichte der Akademie der 
Wissenschaften, Berlin, 1867, pp. 357-386 (in his account of the "tones", 
the writer, for the most part, follows Caswell); F. J. Wershoven, Lehr- 
buch der siamesischen Sprache etc., Leipzig, 1891; Samuel J. Smith, The 
Principles of Siamese Grammar, Comprising the Substance of Previous 
Grammars of the Language, Bangkok, 1889; 0. Frankfurter, Elements of 
Siamese Grammar, with appendices, Bangkok, 1900; for an interesting 
discussion of the origin and nature of pitch- accents see A. Conrady, 
Eine Indochinesische Causativ-Denominativ Bildung und iAr Zusammenhang 
mit den Tonaccenten etc., Leipzig, 1896. 

2 Of course, not all the designations here cited have found their way 
into authoritative print; nor are all from the Siamese field. For illustration 
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that since the essential element in all these "tones" is undoubt- 
edly pitch, and since the permanent records of speech made 
possible by modern mechanism register pitch as wave-length 
in the tracing, it should be possible to make sure of the facts by 
actual measurement, and so to end the controversy. Some 
years ago, therefore, while busy with other points of Siamese 
phonetics, and making records with Abbe Rousselot's apparatus, 
for other purposes, I made a series of records of the "tones" 
as well. I never found time, however, for their proper study 
and analysis until this last year, when I took them in hand 
and worked them out, with results which I have plotted on 
the accompanying chart. The actual operation, however, was 
by no means as simple as it might seem; and calls, perhaps, 
for some little explanation, that there may be no misappre- 
hension as to the nature or value of the results. In the first 
place, since the instrument records all sorts of air-pulses caught 
in its receiver:-the shocks of contact and release, the physical 
impact of breath, the intricate pattern of resonance-waves 
peculiar to each different vowel, the varying intensity of 
utterance shown in the amplitude or swing of the waves, and 
the harmonic overtones of the particular voice-all these as 
well as the fundamental pitch of the vibrating chords; and 
moreover since these are not analyzed out and separately 
recorded, but are superimposed the one upon the other in a 
single intricate pattern, precisely as they are in our hearing 
of them; it becomes important to the success of our investigation 
that everything else save fundamental pitch should 'be either 
eliminated or minimized. It was comparatively easy to exclude 
some of the disturbing elements by choosing for the experiment 

of the wide divergence between standard authorities both in their 
apprehension and in their designation of the Siamese "tones," the reader 
may be interested to consult the following list: 

Named 
I 

in the Chart Rising Falling Circumfiex M11iddle Depressed 

Frankfurter Aitus Demissus Gravis (sic) Rectus |flexus(si) 
Wershoven Steigend Fallend Eingehend(sic) Gleich Tief 
Bastian Ansteigend Fallend RUckkehrend Eben Niederge- 

drWockt 
Siamese First 

Writers High Low Second Accent Middle Accent 
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syllables in which they do not appear. But pure vowels alone 
would not do either, since the conditions of bona fide speech 
must be observed;-that is, genuine words must be used. After 
various experiments it appeared that the combination of nasal 
consonant plus long open vowel gave the most stable and least 
confused record; since the nasal, being itself vocalic, passes 
over without shock into the vowel. I was fortunate also to 
bethink me of one such combination-the syllable nd-actually 
in use in the five different "tones" of long syllables, making 
five distinct words of identical articulation-perfect homonyms 
save for the tonal distinctions in question. The conditions 
were thus almost ideal for the success of the experiment. 
Furthermore, for purposes of comparison and control, records 
were taken of two separate utterances of the series of five words. 

In the Rousselot apparatus, a cylinder covered with smoked 
paper revolves at uniform speed under a needle which vibrates 
from side to side in response to the air-pulses of the voice. 
The trace appears as an intricate, crinkly curve, the result of 
the interference or coincidence of the various elements already 
described. The first step was to distinguish the waves of 
fundamental pitch from those extraneous elements, and then 
to measure them. Thanks to the precautions taken, the longer 
waves of pitch in most cases emerged unmistakably, as the 
long ocean swell emerges from the complex of minor waves 
and ripples which it carries. At some points, however, the 
wave-crests were more or less confused by interference. In 
such cases the well-known principle of continuity in movement 
of pitch was applied to discover the true crest, and the result 
was checked by comparison with the duplicate record. 

The length of the waves as shown in the trace ranged from 
.035 in. at the upper limit of pitch to .125 in. at the lower. 
In the middle portion of the register .01 in. makes the differ- 
ence of a whole tone between F and G. To ensure greater 
accuracy, as well as to economize effort, the wave-lengths were 
not measured singly, but in groups of five. Using the quantities 
so obtained as vertical ordinates of pitch, and arbitrarily 
assuming equal horizontal spaces of convenient length as ordi- 
nates of time,' the curve of each of the tones was separately 

I It was not possible, of course, to give all the syllables precisely 
equal time in utterance. As shown in the measurements, the time actually 
varied from about 1/2 to 2/3 of a second. In order that difference of 



Chart of the Five Tones of Long Syllables in Siamese. 
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plotted on the chart. I feel sure that the curves as plotted 
are accurate translations to the eye of those pitch-sequences 
which the ear recognizes as the five tones of Siamese speech., 

One striking feature of the result, and one which concerns 
not Siamese speech alone, is the almost entire absence of 
straight lines in these figures. This feature seems constant in 
all speech so far examined. It means, of course, that the 
speaking voice does not hold the same pitch true even for a 
very short interval of time. That which the ear recognizes 
as a monotone, is in fact a sinuous curve oscillating about an 
average level. The glides also vary in steepness of slope in 
different portions of their course. All of them show a double 
or triple curvature. Uniform pitch is by no means practically 
impossible, as the case of the singer shows; but incessant 
variation of pitch is doubtless one chief difference between the 
speaking and the singing voice. 

The five "tones" whose pitch-curves have thus been analyzed, 
are the only ones hitherto recognized in Siamese speech by 
writers who have dealt with the subject. The list of five, 
however, is not quite the complete list, as I hope presently to 
show. But, taking it as it stands, the five "tones" fall obviously 
into two groups:-a) three sweeps or glides, of large movement 
and definite figure, designated on the chart as rising, falling, 
and circumflex; and b) two tones of small variation and inde- 
terminate figure, the middle and the depressed. I think it 
has never been pointed out that these two groups stand in 
entirely different relation to vowel-quantity. The long sweeps 
and glides require appreciable time not only for their proper 

dimension might not stand in the way of proper visual comparison of 
the figures, the horizontal ordinates in two cases were slightly increased. 

1 In order to give a clearer idea of the scope and relations of these 
"tones," I have plotted our musical scale on the margins of the chart. 
It will be observed that the figures group themselves about the line of 
medium pitch, which in the experiment was approximately F. But this 
medium pitch, it must be remembered, is no fixed datum. It varies not 
merely as between individual voices; but in the same voice it rises and 
falls with every shifting flood or ebb of psychical excitement; and in its 
movement it carries along with it the whole scheme of tones related to 
it as their center. Under excitement moreover, and under sentence-stress, 
the sweep of these curves is far greater than it is in quiet talk or ill 
the unemphatic parts of the sentence. No two records of the same tone 
are precisely alike in pitch, though the pattern of the curves and their 
general relation to each other are remarkably constant. 

VOL. XXXI. Part III. 20 
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execution by the voice, but also for their proper recognition 
by the ear. For this, the time of a long vowel or of a diph- 
thong seems absolutely necessary;-a short vowel is ordinarily 
quite insufficient. But there is one very interesting exception. 
The nasal sounds m, n, and ng are sonorous, and are capable 
of rendering pitch as truly as are the vowels. For tonal 
purposes, therefore, a nasal consonant operates as an extension 
of the time of a preceding short vowel in the same syllable, 
precisely as does the final element of a diphthong. The three 
tonal sweeps, therefore, are heard only in syllables with a long 
vowel or a diphthong, or else with a short vowel plus a nasal 
consonant. 

To all ordinary apprehension the two remaining "tones" on 
the chart are monotones. Very few students have noticed, or 
are ready to admit even when it is pointed out, the pronoun- 
ced final drop in that middle tone. The other is not only 
lower in pitch but has besides a peculiar element or color, which 
I believe to be nasal resonance, though I have not yet had 
opportunity to verify the matter by instrumental test. Since 
these two are effectively monotones, there is apparently no 
reason why they should not be found indifferently in syllables 
either short or long. As a matter of fact they are found 
in both, though in short-syllables native scholarship recognizes 
only the depressed "tone." The other, at the medium pitch 
of voice, and reached with least effort, we should expect to 
find most common. But no short Siamese monosyllable, if 
spoken by itself with conscious attention, ever takes this tone. 
It is heard only in continuous speech, that is, in the atonic 
elements of quasi-compounds and phrases, and is doubtless the 
result of weakening before stress. Thus it is that it has 
escaped notice altogether. 

There is yet one other "tone," found only in short syllables, 
which has similarly escaped notice, apparently because it has 
been carelessly identified either with the rising glide or with 
the circumflex. The oversight here has escaped detection 
largely because of the fact that the Siamese scribes have not 
thought necessary to provide any device to mark this "tone." 
This third "tone" found with short vowels is a short high note 
pitched at about the level of the crest of the circumflex, but 
lacking both the introductory rise of the circumflex and the 
long deep drop of its vanish. It does not appear on the chart 
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for the same reason that the other "tones" of short vowels do 
not appear: -these facts had not yet been reached when the 
records were made. When subjected to instrumental analysis 
which I hope ere long to be able to give them-the three 
"tones" of short vowels should appear as short horizontal lines 
nearly straight, occupying rather less than half the space of 
the long "tones," and in general position coincident respectively 
with the crest of the circumflex, with the middle monotone, 
and with the low monotone. Between the long and short 
varieties of the last mentioned "tones" there is no need to 
distinguish, since there is practically no difference in pitch or 
in quality. But the short high "tone" is so manifestly distinct 
from any other long or short, that it should be added to the 
traditional list of five to make the series complete. There would 
be then six "tones"; -three with long vowels only, or with 
their equivalents; two with vowels either long or short; and 
one with short vowels only. 

It is my expectation soon to apply this same method of 
instrumental analysis to the "tones" of Chinese speech also. 
If the method should turn out to be really conclusive as to 
the nature and the figure of the "tones"-and I see no reason 
why it should not be so,-it ought to lead to a more rational 
nomenclature of them in both languages. The names affixed 
to the curves on the chart, and used in the course of this 
discussion, are, in the main, those suggested long ago by Rev. 
Mr. Caswell, and adopted in German form by Dr. Bastian. 
For the newly discovered sixth "tone," I offer with hesitation 
the name "elevated," chosen principally because it balances its 
mate the "depressed." It could not well be called "high" 
because there are already two other tones which might claim 
the same designation. But Mr. Caswell's names receive sur- 
prising justification from the results of this analysis;-they are 
really descriptive, as all such names should be. If, as the 
confusion and the uncertainty which have gathered about this 
matter are cleared up, Mr. Caswell's nomenclature should once 
more take its deserved place in general use, it would be only 
one more testimony to the keenness and accuracy of the now 
almost forgotten scholar who contributed so much toward the 
training and equipment of the Prince who afterwards became 
King Maha Mongkut, and whose reign ushered in the modern 
era for Siam. 
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